young ages marked a hard transition to adulthood and inevitably disrupted their normal life course. Delayed marriage, as revealed by this study, may be just tip of the iceberg.
Introduction
The demographic transition in China took place at an extraordinarily rapid pace (Coale 1984; Hussain 2002) . It has often been attributed to the Chinese government's effective family planning policy (Greenhalgh and Winckler 2005; Scharping 2003 ). To many people's surprise, when the family planning policy in China reached its current and the most stringent form, known as the one-child policy, in 1979, the demographic transition in this country had more or less been completed. The total fertility rate (TFR) only declined by 19 percent between 1979 and 1990 (from 2.77 to 2.24) under the one-child policy; by contrast, in the decade preceding the one-child policy, the Chinese TFR declined by 52 percent, from 5.75 in 1970 to 2.77 in 1979 (Scharping 2003) . It was estimated that over 40 percent of this fertility decline in the 1970s was due to the increase in women's age at marriage during the same period of time (Coale 1984; Feeney et al. 1989) , from 20.2 in the 1970 to 23.1 in 1979 (Scharping 2003) 3 . To put this in perspective, before 1970, it took 22 years for Chinese women's age at first marriage to gradually increase from 18.6 in 1949 to 20.2 in 1970; after 1979 , Chinese women's age at first marriage fell, fluctuated, and took 18 years to climb back to the 1979 level. What happened between 1970 and 1979 that caused Chinese women to suddenly delay their marriages?
Demographers often attributed the rapid increase in women's marriage age in the 1970s to the government's "Later (marriage), Longer (birth intervals), Fewer (births)" (LLF) family planning policy (Bongaarts and Greenhalgh 1985; Lavely, Lee, and Wang 1990; Scharping 2003) . Launched in 1971, the LLF policy introduced three specific reproductive goals including late marriage (i.e., 28 and 25 for urban men and women, and 25 and 23 for rural men and women), long birth intervals (four years in the cities and three years in the countryside) between the first and subsequent childbirths, and small family size (i.e., two children for urban couples and three for rural ones). Unlike earlier family planning efforts in the 1950s and 1960s, both of which were small, local, and short-lived (the first one was interrupted by the Great Leap Forward and the second by the Cultural Revolution), the LLF was national in scale, comprehensive, and well-implemented. The effectiveness of the LLF policy has been widely acknowledged to the extent that its sudden termination in 1979 (i.e., it was superseded by the one-child policy) was considered by demographers a mistake (Bongaarts and Greenhalgh 1985; Greenhalgh and Bongaarts 1987) .
Sociologists suggested an alternative explanation. Between 1968 and 1978, approx- imately 17 million urban Chinese high school graduates were "sent-down" to rural and frontier regions. It was estimated that the average age of marriage of these who were sent-down for over six years is nearly two years higher than that of those who were not (Zhou and Hou 1999) . It was further suggested that the difference in age at marriage between those who were sent-down and those who were not would have been even more salient had the LLF family planning policy failed to increase the marriage age of all urban youths in the 1970s (Zhou and Hou 1999) . Insightful as they are, such findings raise further questions. First, how much of the reported difference in marriage age between who were sent-down and those who were not is causal in nature, as opposed to being a statistical artifact caused by inadequate control, or selection bias? Second, how much did it contribute to the total increase in women's age at first marriage in the 1970s at the population-level? We aim to address these two questions here. Using newly available large, nationally representative sample survey data, we first conducted regression and matching analyses to estimate the effect of the send-down on Chinese women's age at first marriage. Using the estimated coefficients, we then conducted counterfactual simulation to decompose the total increase in women's marriage age between 1970 and 1979 into a component attributed directly to the send-down movement and a residual component attributed to other factors. Because the effect of the LLF policy is part of the residual component, comparing the size of these two components can provide important new insights on the relative importance of these two policies in shaping the demographic landscape of contemporary China.
Historical context
In 1968, two years after the beginning of the Cultural Revolution, the Chinese government was facing a number of difficult problems, most of which had something to do with the "Red Guard Rebellion" of the preceding years. For example, in many places, the red guards -radical paramilitaries made up of high school students of "good" class backgrounds -paralyzed governmental agencies and educational institutions and severely disrupted the economy, especially the urban sector (Walder 2009; Zhou and Hou 1999) . The disrupted urban economy led to reduced labor force demand: it was difficult enough to assign jobs to all the high school students graduating in 1968, it became impossible to also assign jobs to those who were supposed to graduate in 1966 or 1967 but who did not until 1968 because schools were shut down by their "revolutionary" actions (Unger 1982) .
The solution the Chinese government under Mao came up with was to send these high school graduates "up to the mountains and down to the countryside" -backward rural areas and frontier regions -for an indefinite period of time (Bernstein 1977) . Exiling these overzealous and rebellious former red guards out of the urban centers did help in restoring the urban social order and "solving" the urban unemployment problem. However, the send-down policy was more than a pragmatic policy response to temporary social and economic problems because it continued for 10 years, long after the trouble-making former red guards were sent away and even when the urban economy was facing a labor shortage in the early 1970s. There was a deeper political and ideological consideration: the send-down policy was seen by Mao and his colleagues as an important way to cultivate the next generation of revolutionary leaders and successors by re-educating the urban youths, including their own children, with revolutionary ideals and experiences (Bernstein 1977; Bonnin 2009 ). This dual nature of the send-down policy, both as a pragmatic policy measure and a long-term political and ideological campaign, complicated people's attitude toward the policy and altered the dynamics of the send-down selection process. On one hand, send-down was associated with harsh rural life and hard agricultural work that urban people would try to avoid. On the other hand, send-down was perceived by many as revolutionary and unavoidable, and any efforts to game it would be doomed to fail or even backfire. Some urban families adopted a different strategy and chose to embrace and actively engage in the send-down movement. For those with a "bad" class background, the heroic action of volunteering to go to the most remote and backward regions provided an opportunity to wash off the stigma they were born with. For those who were politically ambitious, embracing Chairman Mao's call loftily and swiftly demonstrated uncompromising political loyalty, a quality highly regarded and actively sought after during the Cultural Revolution and could potentially give one's political career a jump-start (Walder, Li, and Treiman 2000) .
Unlike some other Maoist political movements which targeted specific social groups, the send-down policy influenced virtually all urban families and even some rural families. Although, in theory, all high school graduates between 1968 and 1978 were eligible, only one third of them were actually sent-down to the countryside. The question of who got sent-down and who got to stay is a crucial one, and the answer to the question has important implication on the design of this study.
It turns out that neither individual characteristics such as health status, physique, intelligence, school performance nor family background characteristics such as parental education, parental occupation, parental political status mattered much for the send-down selection process (Bonnin 2009; Zhou and Hou 1999) . Instead, the most important determinants are time and place of high school completion (Bonnin 2009 ). For example, in 1969, 2.67 million urban youths, virtually all high school graduates in that year, were sent-down; by contrast, only 1.06 million urban youths, a much smaller percentage of the total high school graduates in 1970 were sent-down (Bonnin 2009 ). Such a dramatic change had nothing to do with the characteristics of these two cohorts of high school graduates; instead, it was driven by changes in the urban economic conditions and, more importantly, shifts in the power balance between different factions in the central government.
In summary, between 1968 and 1978, over 17 million, approximately one third of all Chinese high school graduates, were sent to rural and frontier regions; many lived there for over 10 years. The send-down policy and its implementation changed significantly over time and from place to place, creating drastic temporal and regional variations. In comparison, the effect of individual characteristics or family background was much less important. Because of its dual-nature, both as a pragmatic policy and an ideological campaign, the send-down policy did not exclude any particular social groups. In other words, we can find children of the political elites in both the send-down and non-senddown groups, in the same way we can find children of ordinary factory workers or school teachers in both groups.
Data and variables
Two data sources, the 2010 wave of the China Family Panel Studies (CFPS) and the 1982 one-per-thousand fertility survey, were used in this study.
The 2010 CFPS, which was carried out by the Institute of Social Science Survey at Peking University, was based on a nationally representative sample of 57,115 individuals living in 14,960 households in China. The key causal explanatory variable, whether a respondent was ever sent-down or not, was constructed based on two pieces of information recorded in the survey, including: (1) were you ever sent "up to the mountains and down to the countryside", and (2) did you ever join the production and construction corps? Both questions ask about the send-down experience. The former refers to being sentdown to the rural areas in interior regions whereas the latter refers to being sent-down to frontier regions like Xinjiang, Inner Mongolia, and Yunnan (Bonnin 2009 ). Although the full-fledged official send-down policy took place between 1968 and 1978, small-scale local send-down experiments began in various parts of the country as early as in the late 1950s. We excluded such cases because these early experiments involved self-selected volunteers who were smarter, more experienced, and more ambitious than the rest, which makes it difficult to tackle the selection bias.
For those who were sent-down, the CFPS also recorded the beginning and ending dates. Such information was used to generate a second causal explanatory variable with three categories: (1) never sent-down, (2) sent-down, for less than six years, and (3) sentdown, for six years and more. According to Zhou and Hou (1999) , this trichotomous indicator is more informative than the dichotomous one because being sent-down for more than six years delayed marriage, but being sent-down for less than six years did not.
To make the causal analysis even more rigorous, we further restricted our analytic sample to exclude women who were born before 1947 or after 1960. Figure 1 shows the the proportion of the send-down cases in selected cohorts of Chinese women, calculated from the CFPS data. Although send-down appears as early as in the 1927 cohort, the fact that these earlier cohorts are of small size suggests that the reported send-down cases among women born before the late 1940s are likely due to misreporting or misunderstanding. More importantly, these older women should be excluded from an analysis of the effect of send-down on marriage age anyway because the majority of them were already married when the send-down policy began in 1968. Similarly, the small number of women of the 1962-1964 birth cohorts who reported being sent-down were also likely to be due to misreporting or misunderstanding because they were still at school when the send-down policy ended in 1978. We further excluded 562 cases that are not suitable for the analysis: 498 of them could not remember when they were first married, 49 of them reported an age at first marriage that was out of the normal range, and 15 of them were never married. 4 After excluding these cases, our final analytic sample consists of 3,740 Chinese women who were born between 1947 and 1960. 1910 1920 1930 1940 1950 1960 1970 1980 1990 Birth A number of additional variables were included in the analysis to control for possible confounding effects. These include (1) urban status at age 12, (2) ethnicity, (3) level of education at the time, (4) birth cohort, (5) province of residence at age 12, and (6) family class status during the Cultural Revolution. They are exogenous in the sense that they capture information that is either time-invariant (e.g., ethnicity, birth cohort) or prior to the sent-down (e.g., urban status at age 12, level of education, province of residence at age 12, and family class status during the Cultural Revolution). Endogenous variables should be avoided because they can contaminate the estimated send-down effect on women's age at first marriage.
Urban status at age 12 measures whether a respondent had urban household registration (i.e., "hukou") status when they were 12 years old. Although send-down was primarily an urban movement, some high school graduates with rural origins were also involved. Instead of dropping all rural cases, we decided to keep them in the analysis and include a dichotomous indicator to control for its effect. Ethnicity was also coded as a dichotomous variable measuring whether the respondent is of Han ethnic majority or not. Level of education has four different categories representing "not much schooling", "elementary school graduate", "junior high school graduate", and "senior high school graduate and above". Birth cohort measures the respondent's year of birth. It approximates the respondent's year of high school completion, which is an important determinant of the send-down probability. This analysis focuses on the 14 cohorts born between 1947 and 1960. Province of residence at age 12 approximates the province of residence at high school completion, which is another important determinant of the send-down probability. Family class element is a categorical variable with 26 categories including different types of landlords, peasants, industrial workers, and professionals. This is an elaborated version of the Marxist doctrine of class opposition and class struggle adopted by the Chinese Communist Party under Mao. Children of "bad" class background often face severe discrimination in education, occupation, and the marriage market.
A second data source, the 1982 one-per-thousand fertility survey, was used in counterfactual simulation analysis to decompose the changes observed in women's age at first marriage between 1970 and 1979 into a component attributable to the send-down and a residual component attributable other factors. Conducted by the Chinese State Family Planning Commission in 1982, the one-per-thousand fertility survey collected complete marriage and fertility histories of a nationally representative sample of 310,101 Chinese women aged 15-67 in 1982. This was the first national fertility conducted in China since 1949 with high data quality and excellent population coverage (Coale 1984; Lavely, Lee, and Wang 1990) . The timing of the survey makes it the perfect choice for the current study.
To be consistent, our simulation analysis was based on the same cohort of women as in the main analysis (i.e., those who were born between 1947 and 1960) . This resulted in a subsample of 98,184 women, 14.5 percent of whom were of urban origin and the other 85.5 percent were of rural origin. Figure 2 plots the temporal trend in age at first marriage for these women. 
Estimating the causal effect of send-down
The biggest challenge in estimating causal effect from observational data is selection bias: without randomization, it is difficult to ascertain whether the observed difference between the treatment and control groups is due to the effect of the treatment or other, pre-existing differences between the treatment and control groups. Fortunately, the send-down selection process shares some important similarities with treatment assignment process in a randomized, controlled experiment. First of all, personal characteristics -cogni-tive ability, non-cognitive ability, career ambition, physical attractiveness, health status, etc., -mattered little in the send-down selection process (Bonnin 2009 ). Second, family background -parental occupation, parental education, family income, family class background, etc., -did not seem to have an important effect either (Bonnin 2009; Zhou and Hou 1999) . What mattered most are macro social processes, such as changes in the urban labor market conditions, shifts in the state policy (e.g., emphasizing class struggle vs. emphasizing economic development), and the attitude of local officials (e.g., radical vs. pragmatic) (Bonnin 2009; Zhou and Hou 1999) , which changed from year to year and varied between provinces. Since individuals or individual families have little control over these macro processes, there is not much they can do to influence the send-down selection process. 5 These unusual characteristics together make the send-down policy a viable natural experiment in which the treatment (i.e, send-down) assignment is as good as random (Dunning 2012; Murnane and Willett 2010) .
Natural experimental design bridges the gap between the experimental and nonexperimental designs. Carefully designed randomized experiment makes it easy to estimate causal effect because randomization automatically eliminates all confounding effects and also balances the treatment and control groups. Without randomization, as in non-experimental studies, the burden of identifying and "controlling for" all possible confounders and also balancing the treatment and control groups falls upon the researchers. This is what makes it so difficult to draw causal inference from observational data. With natural experimental design, it is often the case that the confounding effect is much less of a problem because the treatment assignment is determined by exogenous forces (e.g., natural disaster, abrupt policy change, idiosyncrasy of geography or birth date) that makes self-selection difficult. However, exogenous treatment assignment does not automatically balance the treatment and control groups. For example, based on the CFPS data, due to changes in urban labor market condition and policy shift, the proportion of the sent-down is much higher in the 1956 birth cohort than in the 1955 birth cohort; at the same time, it also happens that the average level of education is higher in the 1956 than in the 1955 cohort. As a result, the send-down and non-send-down groups are not balanced with respect to educational composition, which can contaminate the estimated send-down effect on women's age at first marriage.
Regression and matching are both commonly used to tackle this problem. An important advantage of matching is that it explicitly balances the covariate distribution between the treatment and control groups by pruning cases that do not have meaningful counterfactuals whereas regression automatically resorts to functional form and distributional assumptions to extrapolate the non-existing information (Morgan and Winship 2015; Stuart 2010) . In this analysis, we conducted both regression and matching analyses and compared their results. This leads to more robust results and better understanding of the relationship between send-down and women's age at first marriage in China.
For regression analysis, we chose ordinary least square (OLS) linear regression over the more sophisticated nonlinear alternatives such as parametric or semi-parametric survival analysis models because OLS regression results are robust, easy to interpret, and speak to the quantities of direct causal importance (Angrist and Pischke 2009). 6 For matching analysis, we chose coarsened exact matching (CEM) to balance the sent-down and non-sent-down groups . CEM is essentially exact matching plus coarsening, a preprocessing procedure to temporarily collapse continuous and discrete variables into a smaller number of groups to avoid excessive amount of unmatched cases. Unlike propensity score and other approximate matching methods, CEM bounds the maximum degree of imbalance between the treatment and control groups by user's ex ante choice, which can be data-driven, theory-driven, or guided by substantive knowledge. Also, the coarsening choice for any individual variable has no effect on the imbalance bound for other variables in the matching model . Among the six matching variables used in this study, three of them, education, ethnicity, and household registration status at age 12, were directly included for matching (i.e., without coarsening) whereas the other three, birth cohort, province of residence at age 12, and family class status, were coarsened before included for matching. Details of the procedure can be found in the Appendix. The CEM analysis was carried out using "cem" (Iacus, King, and Porro 2009) , which is a user contributed package for R, the free software for statistical computing (R Core Team 2014).
The CEM procedures described above produce a hierarchical data structure in which individuals were nested within strata -nonempty combinations of the included matching covariates. Many of these strata will be discarded because they include only treatment cases or only control cases. This hierarchical data structure introduces further complexities into the post-matching estimation process. There are three different ways to obtain effect estimates from such hierarchical data structure, including the "no pooling", "complete pooling", and "semi-pooling" (Gelman and Hill 2006) . The no pooling model treats each stratum as a unique and independent unit and estimates stratum-specific treatment effect separately, whereas the complete pooling model treats all strata as identical units and estimate one treatment effect for the entire sample. The semi-pooling model takes a middle ground by treating strata as "exchangeable" in the sense that they are similar but not identical. In the current case, exchangeability means that, after controlling for covariates, all the stratum-specific treatment effect estimates can be regarded as a sequence of random draws from the same underlying distribution. The semi-pooling model strikes a good balance between variance and bias because the exchangeability assumption makes it possible to estimate the stratum-specific treatment effect without running into the small sample problem by "borrowing strength" from other strata in the sample.
Assessing the population impact using counterfactual simulation
Our next step is to conduct counterfactual simulation analysis to assess the relative contribution of the send-down policy to the total increase in women's age at first marriage between 1970 and 1979 in China. The procedures described below drew inspiration from Carsey and Harden (2013) and King, Tomz, and Wittenberg (2000) .
The counterfactual simulation includes the following essential steps:
1. Calculate D 0 , the difference in women's age at marriage between 1970 and 1979 obtained from the one-per-thousand survey data. This is the observed change (i.e., with the send-down effect). 2. Randomly sample p percent of women born between 1947 and 1960 from the oneper-thousand fertility survey, subtract β years from their age at first marriage as well as the year at first marriage. 3. Put these women back into the sample and overwrite their original values of age and year at first marriage. 4. Calculate D 1 , the difference in women's age at marriage between 1970 and 1979 in the simulated data. This is the expected change under the counterfactual condition without the send-down. 5. The proportion of changes in women's age at marriage induced by the send-down policy can be calculated as:
6. Repeat these steps for N = 1, 000 times to get the distribution of S, from which the mean, median, and 95 percent confidence intervals can be calculated.
Both β (the effect of send-down) and p (the proportion of the sent-down) were obtained from the CFPS, D 0 was obtained from the 1982 fertility survey, whereas D 1 utilized information from both data sources. We can use different values for p, D 0 , and D 1 to reflect the situations for urban women, rural women, and urban and rural women combined.
With the semi-pooling model results, the procedures above can be further improved. Instead of subtracting β from age and year at first marriage, subtract a random number drawn from the sampling distribution N (β, σ 2 ) for the stratum-specific treatment effects. Table 1 compares the unweighted mean age at first marriage, the proportion of Han ethnic majority, the proportion of urban residents, and the proportion of different educational categories between send-down and non-send-down women using the CFPS data. Without controlling for anything, the average age at first marriage is 3.23 years higher among the send-down group than that among the non-send-down group. A more careful look, however, shows that the send-down and non-send-down groups also differ in a number of other ways. First, 90 percent of send-down group have urban household registration status at age 12, whereas for the non-send-down group the number is 13 percent. Second, 65 percent of the non-send-down group have little or no education, whereas only 12 of the sent-down group have little or no education; at the same time, less than 25 percent of the non-send-down group have junior high school education or more, whereas over 83 percent of the send-down group have junior high school education or more. Since both education and urban residence tend to delay marriage (Wang and Yang 1996) , it is important to control for these differences between the send-down and non-send-down groups in order to better understand the relationship between send-down and women's age at first marriage. To conserve space, similar descriptive statistics for birth cohort, province of residence at age 12, and family class status are not reported here. It is sufficient to say that the distribution of these variables are significantly different between the send-down and non-send-down groups and thus also needs to be controlled for. Table 2 reports results from five linear regression models on the effect of send-down on women's age at first marriage. Model 1, which did not include control variables, shows that the average age at first marriage is 3.118 years higher among women who were sentdown than those who were not. This is consistent with the descriptive results reported in Table 1 . Model 2 shows that after controlling for urban status, ethnicity, and education, the effect of send-down was reduced to 1.086 years. This is not surprising because, as explained above, the send-down group is much more urban and much better educated on average than the non-send-down group and, as Model 2 shows, both urban status and more education cause a delay in marriage.
Results

Descriptive analysis
Does send-down increase women's age at first marriage?
Models 3, 4, and 5 further controlled for province of residence at age 12, birth cohort, and family class element during the Cultural Revolution (coefficients for these control variables were not reported). Adding these covariates improved model fit, according to Akaike information criteria (Akaike 1974), and caused some slight changes to the estimated send-down coefficient. Based on Model 5, the best-fit model, the average age at first marriage of women who were sent-down is 1.032 years higher than those who were not. Tables 1 and 2 were based on the same sample. The sample sizes reported in the two tables are not the same because the results reported in Table 2 were weighted, whereas results reported in Table 1 were not. To further reduce model dependency and increase the robustness of the findings, the next step is to conduct nonparametric matching to balance the send-down and non-senddown groups. As shown in Table 1 in the Appendix, exact matching is not an option because it discarded over 94 percent of the control cases and 62 percent of the treatment cases. Coarsening three covariates, including birth cohort, province of residence at age 12, and family class element during the Cultural Revolution, reduced the percentage of unmatched control cases from 94 percent to 76 percent; more importantly, it reduced the percentage of the unmatched treatment cases from 62 percent to less than 19 percent (Table 4 in the Appendix). Table 3 reports the coarsened exact matching results. The linear effect estimate came from the complete pooling model, whereas the random effect model came from the semipooling model. As explained in the Research Design section, between the two, the semipooling model is preferred over the complete pooling model because the semi-pooling model allows between-strata heterogeneity and, at the same time, imposes a common distributional structure to avoid small sample problem. In this case, the semi-pooling model suggests that send-down increases Chinese women's age at first marriage by 1.200 years, which is slightly higher than the complete-pooling estimate of 1.007 years. 
Does send-down duration matter?
We further tested the hypothesis that the effect of send-down on women's age at first marriage depends on the send-down duration (Zhou and Hou 1999) . To do this, we used the trichotomous treatment variable that indicates whether a respondent was (1) never sent-down, (2) sent-down, for less than six years, or (3) sent-down, for six years or more. Table 4 , which is similar to Table 2 , reports linear regression results. The only difference between Tables 2 and 4 is that the single treatment group ("send-down") in Table  2 was split into two groups ("send-down: < 6 years" and "send-down: ≥ 6 years") in Table 4 . Without controlling for any covariates, Model 1 shows that both short-and longterm send-down had significant effect increasing women's age at first marriage. Models 2-5 suggest that adding control variables to the model reduced the estimated send-down effects. According to the best-fit model, which includes all six control variables, both the short-and long-term send-down significantly increased women's age at first marriage. More specifically, short-term send-down increases women's age at first marriage by 0.743 years whereas long-term send-down increases women's age at first marriage by 1.462 years. Table 5 reports the CEM estimates of the short-and long-term send-down effects on women's age at first marriage. Unlike the results reported in Table 3 , which were based on one matched sample, the results reported in Table 5 were based on two different matched samples: the first two rows of results were obtained from the sample matched between those who were never sent-down and those who were sent-down for less than six years, whereas the last two rows of results were obtained from the sample matched between those who were never sent-down and those who were sent-down for six years or more. More details of the analysis are reported in the Appendix. The complete-pooling estimates for short-and long-term send-down on women's age at first marriage are 0.643 and 1.706 years, whereas the semi-pooling estimates are 0.799 and 1.782 years. These estimates are close to each other and are also close to the regression results reported in Table 4 . These results do not support the argument by Zhou and Hou (1999) that long-term send-down delayed people's marriage age but short-term send-down did not. All the results show that, although long-term send-down increased women's marriage age more than short-term send-down did, both short-and long-term send down significantly increased women's age at first marriage.
5.4
How much did the send-down contribute to the total changes in women's age at first marriage between 1970 and 1979?
The results obtained from the previous section provide the crucial piece of information that can be used to evaluate the overall contribution of the send-down policy to the total increase in women's age at first marriage at the population-level. Next we conducted counterfactual simulations based on the results (semi-pooling) reported in Tables 3 and 5 and the two sets of results are highly consistent. For the sake of parsimony, our subsequent discussions focus on the results based on Table 3 . Other crucial parameters for the simulation-based decomposition include: (1) 39.31 percent of urban women in the CFPS experienced send-down; (2) 1.08 percent of rural women in the CFPS experienced senddown; (3) 85.5 percent of women in the selected cohort in the 1982 one-per-thousand data were rural. Figures 3 and 4 report the counterfactual simulation results. Figure 3 plots the distribution of proportions of the increase in marriage age in the 1970s that can be directly attributed to the send-down policy for urban women, whereas Figure 4 plots the same information for urban and rural women combined. In both figures, the central tendency of the distribution is given by the mean value, whereas the dispersion is given by 95 percent highest density interval (HDI). According to these figures, the send-down policy explains, on average, 13.3 percent of the total increase in urban women's marriage age between 1970 and 1979 (with a 95 percent HDI between 10.3 and 16.4 percent). For urban and rural women combined, the send-down policy explains less than one percent (0.77 percent to be exact, with a 95 percent HDI between 0.03 and 1.57 percent) of the total increase in their marriage age between 1970 and 1979. In other words, the overall influence of the send-down policy on the population-level trend in women's marriage age is negligible.
Discussion
Borrowing strength from newly available high-quality survey data and natural experimental design, this study shows that the send-down policy in 1967-1978 caused a delay of 1.2 years in Chinese women's age at first marriage. In addition, our results show that, although the duration of send-down influenced the strength of the send-down effect on women's age at first marriage and long-term send-down had a stronger effect, the effect of the short-term send-down (for less than six years) is also significant and non-trivial. Our counterfactual simulation analysis suggests that the individual-level send-down effect translates to, on average, 13.3 percent of the total increase in urban women's age at first marriage between 1970 and 1979. Because of the very low prevalence of send-down in the rural population, however, when we consider both urban and rural women together, the overall impact of the send-down policy on the population-level increase in women's age at first marriage in the 1970s is negligible.
To the best of our knowledge, this is the first study that focuses explicitly on the demographic consequences of the send-down policy. 9 At the individual-level, an increase of 1.2 years in women's age at first marriage is not trivial. More importantly, unlike the LLF policy, which delayed people's marriage by raising the minimum acceptable marriage age and punishing anybody who did not comply, the send-down youths delay their marriage "voluntarily" because of the hardship of rural life, physically strenuous agricultural work, and the fear that getting married in the countryside would jeopardize any chance of returning home someday (Bonnin 2009 ). In fact, to encourage the senddown youths to settle down and take root in the rural community, they were subject to the rural marriage age requirement, which was much lower than the urban requirement. We agree with Zhou and Hou (1999) that if the LLF family planning policy had not raised the age at first marriage of the urban population, the difference in age at first marriage between the send-down and non-send-down groups would have been even higher because the very high marriage age of the send-down youths was not related to the LLF policy.
For the remaining two thirds of the urban youths and virtually all of the rural youths who did not experience the send-down, the LLF policy has been the single most important factor that shaped their marriage age. In that sense, our results provide new evidence supporting the notion that, despite the influence of other social, political, and economic processes, the demographic transition in China during the 1970s was mainly driven by the government's family planning campaign. However, it is worth emphasizing that the success of the LLF policy depends on the charisma of Mao and the coercive Maoist political system that combines, among other things, People's Communes in the rural areas and work units in the urban areas. After all, if a government can send millions of urban youths to the countryside and keep them there for years, how hard can it be to make people delay marriage, postpone childbirth, or have fewer babies? With Mao gone and many of the Maoist institutions abolished, however, it is no longer the case. This may explain why the post-Mao Chinese leaders decided to terminate the LLF policy and replace it with the one-child policy. Although it is not easy to "persuade" a woman to undergo sterilization or intrauterine device (IUD) insertion, it is a onetime, irreversible process: once it is done, it is safe to move on to the next target.
10 By contrast, the LLF policy would require nonstop monitoring, persuasion, and intimidation of all women of childbearing age. In fact, the send-down policy may also have contributed to this policy change: the end of the send-down policy in 1978 brought millions of sent-down youths, most of whom were unmarried, unemployed, and unprepared for urban life, back to the cities. In the next few years, public security deteriorated and crime, especially sex crime, surged. Under this circumstance, the LLF policy, especially the late marriage part, has become too expensive to continue.
The send-down policy in 1967-1978 disrupted the life course of over 17 million young Chinese men and women, approximately a third of the whole generation of urban youths. The short-and long-term consequences of such life course disruption has remained largely unknown until recently. Largely because of work of Zhou and Hou (1999) and Xie, Jiang, and Greenman (2008) , we now have some knowledge of the impact of the send-down experience on people's long-term socioeconomic outcomes. Our results show that the send-down policy also has important demographic consequence. Since marriage is the beginning of a series of life course events, one cannot help wondering whether an abrupt delay of 1.2 years in marriage timing would inevitably influence subsequent events such as childbearing, childrearing, marital stability, living arrangement, and old-age support provision. Answers to these questions may provide new insights to better understand the patterns and trends of urban Chinese life in the post-Mao era.
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Two sets of CEM analysis were conducted. The first set of analysis included a dichotomous treatment indicator showing whether a respondent was ever sent-down or not. The second set of analysis included a trichotomous treatment indicator showing whether a respondent was ever sent-down and, if so, whether the respondent stayed in the sent-down place for over six years or not. Both sets of analysis began with exact matching on all six covariates.
Exact matching
Exact matching was conducted using the MatchIt package (Ho et al. 2011) . Table 1 reports key descriptive information about the exact matching operation using education, ethnicity, household registration status at age 12, province of residence at age 12, birth cohort, and family class element during the Cultural Revolution. More than 94% of the non-send-down group (G0) and more than 62% of the send-down group (G1) were not matched, and thus were excluded from the subsequent analysis. Dropping cases from the G0 group increases variance, which is not a big problem, but dropping so many cases from the G1 group increases bias, which is a big problem. Table 2 reports two estimates of the send-down effect on women's age at first marriage using the exactly matched sample described in Table 1 . As described in the main text, the linear effect estimate comes from the complete pooling model, whereas the random effect estimate comes from the semi-pooling model (Gelman and Hill 2006) . In the current case, the two estimates are significantly different from each other (the random 11 One may argue for more sophisticated nonlinear models, such as parametric or semi-parametric survival models. However, in this particular case, since censoring is not an issue (i.e., virtually all Chinese women got married eventually) and there is no strong a priori reason to favor one functional form or distributional assumption over another, OLS regression provides intuitive interpretation and conceptual robustness that nonlinear models lack (Angrist and Pischke 2009). effect estimate is more than twice the size of the linear effect estimate) because they handle the hierarchical data structure produced by the matching operation differently. The complete pooling model ignores between-stratum heterogeneity, which reduces variance but increases bias. The semi-pooling model, by contrast, balances variance and bias by imposing a parametric distribution (e.g., normal) on the between-stratum heterogeneity. The next step is to test whether send-down duration influences women's age at first marriage, and, if so, to what extent. Table 3 reports linear effect estimates of short-term (i.e., for less than six years) and long-term (i.e., for six years and more) send-down. Based on this exactly matched subsample, send-down has a significant effect on women's age at first marriage only when the duration is over six years. It will be interesting to see the corresponding random effect estimates but, unfortunately, after splitting the sample, random effect models begin to have numerical problems and cannot be estimated. In summary, in the current case, exact matching produced results with high variance and high bias because it discarded more than 94% of the control group cases and more than 62% of the treatment group cases.
Coarsened exact matching
Coarsened exact matching (CEM) aims to address the problem. CEM is a natural and straightforward extension of exact matching: for matching variables with a small number of categories, we can apply exact matching directly; for those with a large number of categorizes, we can first coarsen them (to reduce the number of categories), then we apply exact matching on the coarsened version of these variables. Among the six matching variables used in this study, level of education (four categories), ethnicity (two categories), and household registration status at age 12 (two categories) do not need coarsening and will be matched exactly. Birth cohort (14 categories), province of residence at age 12 (27 categories), and family class element during the Cultural Revolution (20 categories) will be coarsened and matched.
Following Iacus, King, and Porro (2009) , the CEM algorithm involves the following steps:
1. Temporarily coarsen the control variables of choice according to user-defined cutpoints. 2. Create one stratum per unique combination of the coarsened control variables, and place each observation in a stratum. 3. Prune from the data set observations in any stratum that do not include at least one treatment and one control unit.
Let f and g be the relative empirical frequency distributions for the treatment and control groups. Let f l1...l k be the relative frequency for observations belonging to the cell with coordinates l 1 ...l k of the multivariate cross-tabulation of the treatment units and g l1...l k for the control units. Balance between the treatment and control group is given by the L 1 statistics :
L 1 ranges between 0 and 1 with larger values indicating larger imbalance between the treatment and control groups. However, the L 1 is not valuable on its own. It should be interpreted as a relative measure that compares different matching solutions. In the current case, based on the six matching variables, the global imbalance between the treatment and control groups is 0.910.
The effect of being sent-down
When implementing CEM, one needs to strike a balance between too much coarsening and not enough coarsening. Not enough coarsening means a lot of cases cannot be matched and will be discarded; too much coarsening means some of the matched cases are less comparable than others, which can contaminate the results and weaken the causal inference. In this analysis, birth cohort was coarsened into four 3-year groups (1947-1949, 1950-1952, 1953-1955, and 1956-1958) and one 2-year group (1959) (1960) . Province of residence at age 12 was coarsened into seven groups, including: (1) Municipalities directly under the Central Government (Beijing, Tianjin, and Shanghai), (2) North China (Hebei, Shanxi, and Neimenggu), (3) North East (Liaoning, Jilin, Helongjiang), (4) East China (Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, Shandong), (5) South Central (Henan, Hubei, Hunan, Guangdong, Guangxi), (6) South West (Sichuan, Yunnan, Guizhou, Xizang), and (7) North West (Shaanxi, Gansu, Ningxia, Xinjiang, Qinghai). The 20-category family class element was coarsened into three groups representing the "bad" (exploiting) class (e.g., landlord, rich peasant, capitalist, etc.), the "good" (exploited) class (e.g., poor peasant, farm labor, industrial worker, etc.), and everybody in between (e.g., middle peasant, street peddler, small handicraftsman, etc.). Table 4 reports information of the abovementioned CEM. On one hand, the coarsening improves the exact matching reported in Table 1 significantly by reducing the number of unmatched cases from the treatment group from 198, which is more than 60% of the treatment group, to 60, which is less than 20% of the treatment group. On the other hand, CEM drastically reduces the global imbalance between the treatment and control groups from 0.910 to 0.575. More importantly, these gains were achieved by sacrificing some subtleties (e.g., the difference in the send-down probability between "rich peasant" and "landlord" classes) without compromising the fundamentals (e.g., the difference in the send-down probability between the "good" and "bad" classes). Table 5 reports the linear and random effect estimates of the send-down effect on women's age at first marriage based on the CEM subsample, the same as Table 3 in the main text. The effect of send-down duration
The next step of the analysis is to investigate whether short-term send-down (i.e., for less than six years) and long-term send-down (i.e., for more than six years) have different impacts on women's age at first marriage. This is a straightforward extension of the models reported in Tables 4 and 5 : Instead of a dichotomous treatment variable (0 = non-sent-down, 1 = sent-down), here we have a trichotomous one (0 = non-sent-down, 1 = sent-down for less than six years, 2 = sent-down for over six years) and we need to match the two sent-down groups against the non-sent-down group separately. Tables 6 and 7 report the number of total, matched, and unmatched cases from these two CEMs as well as the level of imbalance. In the first CEM, between women who were never sent-down and those who were sent-down for less than six years, 18% of the treatment group were not matched. In the second CEM, between women who were never sent-down and those who were sent-down for more than six years, 20% of the treatment group were not matched. The sum of the unmatched treatment group cases equals the number of unmatched treatment group cases in Table 4 . Tables 8 and 9 report estimates of the send-down effect on women's age at first marriage, separately for those who stayed in the send-down place for less than six years and those who stayed for over six years. These results suggest that being sent-down, regardless of duration, increases women's age at first marriage significantly. At the same time, however, long-term sent-down had a greater effect on increasing women's age at first marriage than short-term send-down. 
